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Abstract— In this presentation, the electrical engineering education systems at 
the university level in Finland and China are introduced and compared according 
to the author's personal ed- ucation experiences in these two countries. The focus 
of this presentation will cover curriculum design for undergraduate students, 
eligibility examination (trail lectures to a group of experienced educators as the 
audience) for new lecturers, lecturer evaluation system, and most importantly, 
the response and the suggested modifications to the current education systems 
from undergrad- uate students. In addition, I will share with the audience several 
simple yet effective in-class demonstrative experiments/tools, which have been 
applied in fundamental electromagnetic edu- cation for undergraduate students. 
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Outline 


s Demonstrative tools 

= Numerical simulations 

s» Other attention-keeping approaches 
s» Final remarks 


Demonstrative tools: case I 


= Divergence and Curl 
= Mathematically, easy to memorize 
V.F VxF 
= Physical meaning? 
V.Fz0 VxFz0 





Demonstrative tools: case II 


s» Faraday s Law 


s» Originally designed and adopted by Prof. Ari Sihvola 
s» Three exercises: 
a Moving speed of magnets 
a The effect of different polarity 
a Relative movements 
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Demonstrative tools: case 111 


= Plane wave interactions with infinite interface 
“ How to select the plane of incidence? 
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Demonstrative tools: case IV 


a Skin depth 
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Numerical simulations: I] 


s» Modes in a rectangular waveguide 


Rectangular waveguide: 
a=8mm (long edge) 
b = 3.2mm (short edge) 


Field monitor at 56.25GHz 
possible modes exist including 
TE10 (18.75 GHz) 

TE20 (37.5 GHz) 

TEO1 (46.875 GHz) 

TE11 (50.4859 GHz) 

TM11 (50.4859 GHz) 

TE30 (56.25 GHz) 





Numerical simulations: II 


s» Modes in a rectangular waveguide 


Type 
Honitor 
Haximum-3d 
Frequency 
Phase 





s» Wave guidance along its longitudinal direction 
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E-Field (peak) 

e-field (f-56.25) 

6674.16 U/m at 6.133829 / 6.76834 / 8 
56.25 

9 degrees 
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Outside plot 


Type 
Honitor 
Component 
Haximum-3d 
Freguency 


Phase 


E-Field (peak) 

e-field (f-56.25) 

y 

6875.12 U/m at 8.133829 / 6.76834 / 6 
56.25 

8 degrees 
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Numerical simulations: II 


s» Modes in a rectangular waveguide 
= Mode identification 








Numerical simulations: II 


= Modes in a rectangular waveguide 
s» Mode identification 








Numerical simulations: II 


s» Modes in a rectangular waveguide 


= Surface current distributions ו-----------‎ 
Upper wall 








Bottom wall 
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Attention-keeping: I MD SED 


= Random roll call software 
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Attention-keepine: II 


a What does ‘field’ mean? 


a selected and relevant explanations from Webster: 
an open land area free of woods and buildings 


a region or space in which a given effect (as magnetism) 
exists 
Examples? 


a Physical sense of ‘field’: 
First > space or area 


Second > distribution of a certain effect 
Third > storing a certain type of energy 





Attention-keeping: Il 


s What does field mean? 


Naruto: popular Japanese cartoon character, 
a ninja! 


Chakra: mental and physical energies of a ninja. 


Analogy: 1. space 2 between his hands 


2. existing effect > chakra distribution 
3. energy > chakra 


A field carrying the energy so called ‘chakra’ exists 
between Naruto’s hands. 





Final Remarks 


1. Simple truth: Electromagnetics is boring... 


2. Various stimulations are necessary to keep 
students focused 

-- In-course demonstrative tools 

-- Instructive animations based on numerical simulation 


-- Other attention-keeping approaches 


— 


Thanks for your attention! 


